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Feeding Habits of Larval Japanese Anchovy Engraulis japonicus
in Eastern Jinhae Bay, Korea
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The feeding habits of larval Engraulis japonicas (3.2-11.0 mm SL) were examined based on 414 individuals, collected
in October 2010, and from June to September 2011, in the coastal waters of Eastern Jinhae Bay, Korea. E. japonicus,
fed mainly on copepods 62.6% IRI and tintinnid were the second-largest dietary component. E. japonicus diet also
included small quantities of rotifers, eggs and diatoms. The results of analysis of ontogenetic changes showed that E.
japonicus of small size classes (<4 mm) fed primarily on tintinnids. The dietary percentage of copepods decreased,
as fish size increased, and monogeneans became increasingly important as size class increased above 4-6 mm. The
highest rate of daily feeding E. japonicusi took place during the day.
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M B =, & AFA Al Asfut FHa o] SHsh= A AFA| o
of A4 At wvlRk AAoloh g Asut F e 52 A7}
W %] (Engraulis japonicus)= % °1%(Clupeiformes), & oL, FAF AR A Gt 22 o] X &A 0 & o] o7
H(Engraulidae)ol] £5l+= ol & EFo|A T4 B2 skt AL Sl Alefolm gk et 5al o o] D] Akx|of AYefoll
(Kim et al., 2005), 5= AF2t7]= 3ojA] 6dolr HeliAdet  w 9f3kS 9le Ao & AYzbert
& Atehel= 5/4& 7RIt (Chyung, 1977). BA1= A AlAIA A BAE A AR oS e E F oS 9t
O 2 AF0 R o] 5= o)t F stk BAIA 7HA7F - = ofsaL, Aol whE ol 24 9] Hst, A7) AdAE,
494 oFol7] tel o5& A&A L= o]83517] f3l H ol ¥ E 24E a2 et SR ol -4dste] &
A= 2718ZAl it A7t 2 a sk Zlolt Ehs W] AFR] 0] 2] A4S ool 117} BlT}, o] 0] 1 3
BAE e m o A A5 AR aA4R7RE ool ¥ sh= EA| AFA|of

2 AAIRE gt 37] &po] HAJof| g HA-H(Park and Cha, AL, ZIsfiRt sHa o o] HXA
1995), 57 $Hg 49| ®3ls= Holo|§Adol| Hat A+t Am g Al Aol
(Takahashi and Watanabe, 2005), Y15 5-2] 414] B]g0| &=

o 2] Aoje] Tk AT(Kim et al, 2013), ofzkat zpxleje] KR H AH

B3 dl S0 B 91 74(Kim and Pang, 2015), 271443} 3¢ o
tho]] T3t AL(Lee and Go, 2003) 50| oHe] A QlT}. &% 4= W 2] 2H2] 0= 20104 109, 20111 6Ll 4 9Hol A7 =)

AR S I3 1YY ol et 71 2R E Srspy) ¢ >0 AES RNBOUIECET 0.8 m, 155 330 im)S o185t
SA1E A ] ojol hgt efatal Al 7)ol ojopal O SEXE T AU (Fig 1).
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ARAE Az @AM 5% 5744 ZaddoR niste] A
Az ukstglom, 7+ 7)A| 9] A A AH(notochord length)&

= 3 5, A3 W85 70% ZAe & o] 5-E A A
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&7 FA45F9 21, Yoo et al. (1991), Chang (2010), Soh
(2010) o]--3}0] R7H, Yamaiji (1984)2 o] g-ato] 8.7k
£ HIRS S EEYEES S5 247 B9 A4 A
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OB EE FFER A7 (FE, A R)YE S A=
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Fig. 1. Location of sampling sites in the Eastern Jinhae Bay Oct.
2010, from Jan to Sep. in 2011.
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Fig. 2. Monthly size frequency of Engraulis japonicus collected in
the Eastern Jinhae Bay.
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19071A15 A &Jet 2217041 & th/de 2 Aokt W85S 24
St A3KTable 1), 8.2-7F(Copepoda)”l =& K1 46.6%, 7HA|
Z=H] 50.3%, F-1]H] 62.3%, A5 AX] 5] 62.3%= 713
8% Hol ol 8257 T 82457 57] 748(Copepo-
dite)o] ZHYIE 20.8%, 7HA|4=H] 18.0%, F-1]H] 29.5%= 7}
Aol MAlEQl o, T tfSo & 2 7ME W(Copepods eggs)
o] ZERIE 11.8%, 7NAI=H] 11.9%, F3]H] 8.1%=2 F+ HA|
2 ol 445 Hol Bl i, a7k theo2 ol 444
Hol =2 754237 (Tintinnid) 2. S AR 44.8%, 7HA]
4] 36.1%, F-]H] 32.6%, AThFE QA x42w] 36.5%S Lret
ALt o] £]of 8-+ (Rotifera), F(Eggs), 7+=F(Diatom)&
A4 AT S A S - A A

w7 Ajofe] 414 A Az}, R7HR7} 7P ST Hol
22 et ol 2717 4 R2ARE Q) A7 4 A
Aoz} 414lel7] Golal, 1w AR AoIA A= B gol
ol 2|3te) 12 om 41 A4S o)) Wl Ao 4
Z+Elth(Huh and Kwak, 1997).

FoFak, Ariake Bay, 'Haf|9F, Toyama bay, Kii Channel 5-2]
Slol ) Easts @] Ajole] Hol4E =] azkgt 7h
A 9 e wol WE R veptey. ofek o] T sfelo A
2] Ap2| 01 o] L4 woEo] R 2R R UEhd AE & A4

Aef wl-- ARSI = 2 4 4= Yl th(Park and Cha, 1995;
Islam and Tanaka, 2009; Yasue et al., 2010; Kim, 2012).

G2 Azlol= 82 FolAE 71 Q7b=(Calanoida)o]
£5l= Acartia spp.2] ¥]&°] &7 YElgt) Soh and Choi
(2004)2] AsgAte] olat - Araf el #sfvt 1 &<
ol Acartia spp. T5°] St STt Halskgl=t, @
A A2 o] 7} Zlsfjrte]] F-H4A A4Sk Acartia spp.E $-%
Hol e e A8 o13le A o2 AZHE )

DA AR o] O] = WA -4 Hol B ES FFHETF= UE
Wtk A5 S Fe B S AR ojo A HolBER S8
gt 22 o] 1 (Jenkins, 1987; Govoni and Chester, 1990; Choi
etal, 2015¢, 2015d), F-54 2E 78 HIRe BT Fe= A4S
aH|ZP A A E A& 02 Al FRAAEE YA
Ao, sfof AeA Q] Hojaksol| A Fadt de-E 2pA|st
3L tH(Yoo et al., 1988; Kim and Jang, 2008).

2] 23] o= Aol M Bo| o] wishE otolr 7] 9lat
o] <4 mm, 4-6 mm, 6-8 mm, § mm<2] 47]|9] 7| L2 L}
“SAth(Fig. 3). 4 mm o]5}] 7|3 1271A)7F A 513 e
GENREE]89.5%S 244 5to] 71 S Wk T R 7k}
0.0%% A|B1 001, 257} 15%E AR5} 4-6 mm
o Z7]e A= 12270A17F Edetd o, 8257 72.7% %

Table 1. Composition of the gut contents of Engraulis japonicus by frequency of occurrence, number, volume and index of relative impor-

tance (IRI)
Prey organisms %F %N %V IRI %IRI
Copepoda 46.6 50.3 62.3 5,248.0 62.3
Calanoida 5.0 5.1 7.2
Acartia spp. 1.8 2.4 3.9
Paracalanus spp. 3.2 2.7 3.3
Cyclopoida 7.2 6.5 6.3
Oithona spp. 7.2 6.5 6.3
Nauplius 8.6 7.5 9.6
Copepods eggs 11.8 11.9 8.1
Copepodite 20.8 18.0 29.5
Unidentified Copepods 1.4 14 1.6
Tintinnid 448 36.1 32.6 3,075.6 36.5
Favella spp. 31.2 255 16.4
Codonellopsis spp. 12.7 9.5 15.1
Unidentified Tintinnid 1.4 1.0 1.1
Rotifera 0.9 0.7 0.9 1.4
Eggs 8.1 71 1.2 68.1 0.8
Unidentified eggs 8.1 71 1.2
Diatom 5.0 4.8 2.0 33.5 0.4
Total 100.0 100.0 8,426.6 100.0

+, less than 0.1
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Fig. 3. Ontogenetic changes in composition of gut contents of En-
graulis japonicus by percentage of IRI.

F7Vstol 7b sk S EHBERI 25.7% Wt
T AR 4 819om, dol 1.4%E AHA]3}3I T, 6-8 mme]
A7) M 847 E@sIR o, 8 ZRE 51.6%E 7
ASHIARE 7 SRS G RF R 47T%E F7H5)
k. 8 mm<o] 27| oA A} AN 2z}
TLO%E F7Fsto] 714 9 AISHT 2RI 17.1%8 A 5h
o] % WA £ shglon], fEHRER 119%S A5t
%ick. 1 2] Blole A A7)l A 0.1% ofste] 2L 45
<= HERH SITH

2 Atoll A BA] A0 9] Aol whE HoldE WIS &
ofZ A}, WA AR o) = 7MY AR A7 A RS
o] Hl&o| FoH7} o] ¥ FEAHRFRY HES S5l &
7h59] ulgo] Z7jak Hol Aol ol SEHTER
= AA0]719] 23k Y--EollA Edste] 27] YolHER
Za3%t g shrfal dEA QJA|WH(Jenkins, 1987, Govoni
and Chester, 1990; Zhang et al., 2002) tF-22] 7)o A
Q7FFO] Hlgo] A Uebdth dafiete] S8 sh= EA A4
olo] H9E 2e A7|Fo|A R7kRs} 2 FHST} 2]
7 578422 21715 (Decapoda), 715 (Cirriped)o} 28
o] &9 HlFo] FTFY o oA S| 87179 BlEo] B 2
22 99l T 5 ATk(Kim, 2012). E3F Foguto] FHsle
F712pe] A 9] = A A7l M 8279 BlEo] =8k
CHPark and Cha, 1995). o|¢} 22 A58 HobS o, HX|
= HFEY A7|HollA 8ARE & AAlehe A o= wet
HH(Chyung, 1977).
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Fig. 4. Variation of mean number of preys per gut (mN/Gut) and
mean volume of prey per gut (mV/Gut) of Engraulis japonicus
among size classes.
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Fig. 5. Daily feeding rate in gut of Engraulis japonicus in the East-
ern Jinhae Bay.

B SOl S R4 F715H1 0B (ANOVA, F, , =3.397,
P<0.03), B3 Bo] A= Kul i 7hashs S B ATHANO-
VA, F, ,=0.627, P>0.05).
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Urtizberea et al. (2008) A1G-o)| A = H 2] RF2] 0] 9] 4412 tff
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